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__^^^ mmm ___ polymerization of cyanoacrylate is begun by the moisture 

present on the surface coated by the coating composition 

ABSTRACT OF THE DISCLOSURE 1Q containing said cyanoacrylate when it is applied to a body 

The invention relates to a coating composition which saving the moisture thereon. While it is preferable that 

is a mixture of a vinyl resin composition and a cyanoacryl- ^ surface to be coated is wet, the coating composition 

ate represented by the general formula can ^ be a PP"ed to a dry body because the cyanoacry- 

late is polymerized by the moisture present in air. 

I 15 Since the polymerization of said cyanoacrylate caused 

CH*=c— CO OR by — OH is carried out rapidly even at ordinary tempera- 

wherein R represents a hydrogen atom, or saturated ture, Jt is cured almost immediately after coating without 

straight or branched aliphatic hydrocarbon radicals hav- ^ e neet * of additional treatment, such as heat drying, to 

ing 1-8 carbon atoms. form a strong film. 

20 I n comparison with a conventional vinyl resin coating 

■' composition, the coating' composition according to this 
This invention relates to a vinyl resin coating compo- invention has very great adhesion as well as great resist- 
sition, and more especially to a coating composition which ance to mechanical abrasion or impact resistance. That is 
has a very good adhesion to a wet body and which has to say, while the coat film of a conventional vinyl resin 
friction-resistance. 25 coating composition peels when subjected to a wide range 
Recently a vinyl resin coating composition has been Dv scratches or impacts, only the area subjected to a 
developed for application to various materials such as scratch or impact is stripped in the film of the composi- 
wood, plastics, rubber, leather, glass and metal; however tion according to this invention, thus resulting in mini- 
it is in general lacking in adequate adhesion to wet mate- mum damage. 

rials so that its use is limited, to an extent, to the kind 30 It is believed that such characteristic may result from 

of material on which it is to be applied and the coating ^ advantageous combination of the flexibility of vinyl 

procedure. resin with the hardness and great adhesion of cyanoac- 

Accordingly, if the adhesion of vinyl resin coating com- rylate polymer. ^ - 

position to wet materials could be improved, the useful- Tne coating composition according to this invention has l 

ness of said vinyl resin coating composition would be in- 35 very excellent properties as mentioned above and is suita- j, 

creased greatly and the coating procedure could be car- ble f° r coating not only conventional materials but also h 

ried out very advantageously. special materials, such as those which are dried diffi- 

In this connection, the present invention has accom- cultly, such as, for example, skin, organs or teeth of the 

plished these results; it has now been found possible to human body. Namely, it serves -as a bandage material to (I 

increase greatly the adhesion and friction-resistance of 40 the skm °* me human body and it can be used as styptic . 

vinyl resin coating compositions. It has now been found anc * suture material in cutting blood vessels, gullet or 

that the adhesion to wet materials and the resistance of trachea in a surgical operation when it is used for organs 

the coat film to mechanical abrasion and impact can be °f the human body. Further, when it is used for coating 

greatly increased by adding to a vinyl resin coating com- teeth, it is valuable for the prevention of the deposition t 

.position a cyanoacrylate monomer represented by the 45 °* tartar and the pyorrhea and decayed tooth and as a . j 

general formula cosmetic to improve the beauty thereof. ^ 

CN ^ The vinyl resin coating composition according to this 

I invention is one in which a film-forming component con- 

CHi-C-coor sisting^ mainly of vinyl resin is incorporated with a 

wherein R represents hydrogen atom, or saturated straight 50 plasticizer and solvent, and if necessary, with a filler, . 

or branched aliphatic hydrocarbon radical having 1-8 coloring matter, pigment and other auxiliary materials, 

carbon atoms. As the vinyl resin to be used in this invention, there may 

As typical cyanoacrylates and their derivatives as men- ^ e mentioned homopolymers or copolymers and the 
tioned above which are useful in the present invention, rr ulce °f vm W chloride, vinyl acetate, vinyl toluene, vinyl 
there may be mentioned cyanoacrylic acid, and cyano- °° naphthalene, ethyl hexyl vinyl ether, isopropyl vinyl 
acrylic acid esters, and the like; more especially the lower ether, vinyl methyl ether, vinyl ethyl ether, styrene, 
alkyl esters of cyanoacrylic acid such as methyl ethyl or methyl styrene, vinylidene, ethylene, propylene, acryloni- 
propyl cyanoacrylate is preferable. The amount of said tri j e » acrylic acid, methacrylic acid, itaconic acid, maleic 
cyanoacrylate monomer added is 0.01-2% by weight 60 ac *d. fumaric acid and phthalic acid and the lower alkyl 
based on the total weight of the composition, and prefer- esters of these acids, or the substituted homologies and 
ably 0.2-1% by weight. The cyanoacrylate added to the isomers thereof, or the vinyl ester of alkanoic acid. The 
coating composition is polymerized during its storage over copolymer of vinyl chloride-vinyl acetate is most suitable, 
a long period to render the solution turbid resulting in A vinyl chloride-vinyl acetate copolymer which may 
the lowering of adhesion. To avoid such phenomenon, it 66 be used in this' invention is produced by solution polym- 
has been found effective to add, based on the weight of erization and has most preferably a polymerization degree 
the monomer, 5-50% by weight of an inorganic acid such (P) of 100-500, and preferably 300-400, a solution vis- 
as phosphoric acid; Lewis acid such as zinc chloride, iron cosity (centipoise at 25° C) of 1,000-7,000, and prefer- 
sulfate etc.; organic carboxylic acid such as formic, acetic, ably 2,000-5,000, and the composition has a resin con- 
propionic, tartaric, succinic, malic, palmitic, stearic, eleic yo °^ *0-50%, and preferably 20-40%. 
and tannic acid etc.; organic sulfonic acid such as ben- As the film-forming component other than said vinyl' 
zene- or p-toluene sulfonic acid etc; aldehyde such as for- resin, there may be added to the composition cellulose 
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derivatives such as nitrocellulose, cellulose acetate butyr- 
ate, cellulose acetate propionate and the like; other 
resins such as phenol resin, modified phenol resin, cou- 
marone resin, modified coumarone resin, rosin ester resin 
and the like; and rubbery materials such as butadiene- 
acrylonitrile copolymer, polyisoprene, polychloroprene, 
polybutadiene and the like, whereby the characteristic of 
the film formed can be modified deskablj^^^ 

As the plasticizer to be used in ^the-'composition ac- 
cording to this invention, those of'phthalic acid series 
are most preferable. For example, there are mentioned 
dibutyl phthalate, benzyl butyl phthaIate,-butyl-cyclohexyl 
phthalate, 2-ethylhexyl benzyl phthalate, dicyclohexyl 
phthalate and the like. Almost all commercial plasticizers 
such as DBP, DOP, TCP or TOF can be used. These 15 
plasticizers are contained generally in an amount of about 
1-50% by weight, more preferably 5-20% by weight 
based on the total amount of nonvolatile components. 

As the solvent to be used in the composition according 
to this invention, there may be used almost all conven- 20 
tional organic solvents such as methyl acetate, ethyl 
acetate, butyl acetate, amyl acetate, isoamyl acetate, ace- 
tone, methyl ethyl ketone, methyl isobutyl ketone, ben- 
zene, toluene, xylene, Cellosolve and the like. However, 
the moisture in the solvent should be removed as much 25 
as possible, since the cyanoacrylate would be polymerized 
during storage, thus resulting in damage to the adhesion 
when moisture is present in the solvent. The proportion 
of solid component in the solution is suitably 10-50% 
(i.e., the solvent and plasticizer comprise about 90-50% 30 
of the solution) . 

The composition according to this invention can be 
colored with any coloring matter such as inorganic or 
organic pigment or dye. The amount of said coloring mat- 
ter should .be selected suitably depending upon the kind 35 
of coloring matter and the use. 

The composition according to this invention can be 
coated on a substrate by any conventional coating tech- 
nique which has been employed hitherto generally. Name- 
ly, a method such as brushing, dipping, spraying, roll- 
coating or the like may be used. Prior to the coating, 
foreign material is removed by cleaning the surface to be 
coated similarly to when using a conventional coating 
composition. However, since it is unnecessary to remove 
the moisture from the surface to be coated by drying the ^ 
moisture completely, the coating procedure can be sim- 
plified to a great extent; this is a great advantage of the 
coating composition according to this invention. 

The coating composition according to this invention 
may be mixed with various kinds of reagents correspond- 
ing to the purpose of its use. For example, a fluoride 
such as tin or sodium fluoride is added for preventing de- 
cayed teeth when the coating composition is used for 
coating teeth, the effect of said fluoride lasts for a long 
✓ — period of time. If a perfume or deodorizing agent is added, 
it is available for re moving the halitosis. It is also of 
significance for the^m*£dicaK treatment to add various 
kinds of reagents^erilizersDor disinfectants when said 
coating compositioB^i&riised^LS a bandage material. It is 
effective to add preservatives and insecticides when said 
coating composition is used for coating woods. 
~~ This invention will be described more fully by the 
following examples, in which parts are shown by weight 
unless otherwise specified. 
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EXAMPLE 1 

Wood coating: Parts 
Vinyl resin solution (40% solution of copoly- 
mer of 70% vinyl chloride and 30% vinyl 70 

v acetate in ethyl and butyl acetate) 100 

X^. Dibutyl phthalate -10 

Methyl cyanoacrylate 0.4 

Tannic acid 0.2 

Pigment 2 75 



822 

4 

In the formulation as mentioned above, the vinyl resin 
solution, dibutyl phthalate, tannic acid and pigment are 
mixed first for 5-15 minutes in a mixer to form, a 
homogeneous dispersion mixture, to which the cyano- 
acrylate is then added dropwise with rapid stirring to 
yield the desired composition. 

The composition so-manufactured was coated on a 
wet piece of wood, dried for 3 minutes by a drier at 
about 50° C. and dipped in water at room temperature. 
The stripping of the coat film is not observed even after 
more than 20 days. 

For the control composition to which cyanoacrylate 
was not added (otherwise having the same composition 
as in the example), the coat film begins to strip within 
5 days. 

EXAMPLE 2 

Glass coating: Parts 
Vinyl resin solution (40% solution of copoly- 
mer of 75% vinyl chloride and 25% vinyl 

acetate in ethyl and butyl acetate) 20 

Nitrocellulose (25% solution in acetone and bu- 
tyl acetate, viscosity: Yi sec.) 80 

Benzyl butyl phthalate 20 - 

Ethyl cyanoacrylate 0.3 

Titanium oxide 2 

Similarly to Example 1, the cyanoacrylate is finally 
added dropwise to yield a homogeneous mixture, which 
is then coated on a glass piece by a brush to form a 
strong coat film. 

EXAMPLE 3 

Tooth coating: Parts 
Vinyl resin solution (40% solution of copoly- 
mer of 60% vinyl chloride, 30% vinyl ace- 
tate and 10% methyl methacrylate in ethyl 

and butyl acetate and methylethylketone) 100 

Benzyl butyl phthalate 30 

Ethyl cyanoacrylate 0.4 

Tannic acid 0.2 

Tin fluoride „ 0.1 

Similarly to Example 1, the cyanoacrylate is added 
finally to yield a homogeneous mixture, which is a trans- 
parent liquid. When the liquid is coated on a tooth by 
a brush, a glossy and transparent coat film is obtained. 

The resulting coat film endured the conventional meal 
and the cleaning by a tooth brush and was not stripped 
after 10 days. While the coating on the chewing sur- 
face was broken and removed when an especially hard 
thing was chewed, the coat film on other parts showed 
no damage. For the control having the same composi- 
tion as this example except for adding no cyanoacrylate, 
the coat film over the whole surface was stripped in a 
day. 

While a coloring matter may be added previously to 
the composition for coloring the composition in this 
example, the following composition may be prepared 
especially and used as an overcoat after undercoating 
with the composition of this example resulting in better 
results in the ahesion of coating and the shade and dura- 
bility of coat film. 

Parts 

Nitrocellulose (viscosity: sec, 25% solution in 

acetone and butyl acetate) - 100 

Rosin ester resin 20 

Dioctyl phthalate 2.5 

Cyanoacrylate 0.1 

Pigment or natural fish scale II 1.0 

Methanol o.l 

Toxicity test of the composition according to this 
invention 

The toxicity test of said compositon is carired out by 
the animal test considering the application to living bodies. 
100 rats were used, which were divided into two 
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groups. One group was coated with the composition ac- 
cording to this invention on their shins and the other 
group ate the composition in admixture with fodder. 

The rats were coated two times a week at every given 
period for the test to skin and ate a given amount of 
coated powder for the administration of fodder. After 
continuing for a month, rats were killed and their skins 
and organs were pathologically examined. 

As a result, there was observed no change in the local 
reaction by the skin coating test and in the organ reac- 
Jion by t h e oral administration test. 

It wuT be~oovious to those swtttld ill Hie art that 
various changes may be made without departing from 
the spirit of the invention and therefore the invention 
is not limited to what is described in the specifica tion, 
{ but only as indicated in the^ « x>Ddo d- <M tn:s. 
-^ W h a r i ^at m ed U: — — - ■ 
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1. A coating composition consisting essentially of a 
vinyl resin, a solvent and a cyanoacrylate monomer repre- 
sented by the general formula 20 

CN t 
CHf=i-COOR 
wherein R represents a hydrogen atom, or a saturated 
straight or branched aliphatic hydrocarbon radicals hav- 25 
ing 1-8 carbon atoms, said monomer being present in an 
amount of about 0.01-2% and the solid components of 
said composition comprising about 10-50% thereof. 

2. A coating composition according to claim 1 charac- 
terized in that said cyanoacrylate is selected from the group 30 
consisting of cyanoacrylic acid and cyanoacrylic acid 
esters. 

3. A coating composition according to claim 1 charac- 
terized in that said cyanoacrylate is contained in an 
amount of 0.2-1% by weight based on the total weight of 35 
said composition. 

4. A method of rendering a vinyl resin coating compo- 
sition adhesive to a wet surface which comprises adding 
to said composition 0.01-2% by weight of said composi- 
tion of a cyanoacrylate represented by the general for- 
mula as indicated in claim 1. 

5. A coating composition according to claim 1 wherein 
said vinyl resin comprises a copolymer of vinyl chloride 
and vinyl acetate and said composition further includes a 
plasticizer. 

6. A coating composition according to claim 1 char- 
acterized in that said composition further contains 5-50% 
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by weight based on said cyanoacrylate monomer of a 
compound selected from the group consisting of phos- 
phoric acid, a Lewis acid, an organic carboxylic acid, an 
organic sulfonic acid, an aldehyde or a ketone. 

7. A coating composition according to claim 1 useful 
in coating human teeth comprising 

Parts 

Vinyl resin solution 40% resin 60% solvent 100 

Phthalate plasticizer 30 

Cyanoacrylate according to claim 1 0.4 

Tannic acid 0.2 

Tin fluoride 0.1 

8. A method of coating human teeth which comprises 
applying a coating composition according to claim 1 as a 
coating to the teeth, said coating composition comprising 

Parts 

Vinyl resin solution 100 

Phthalate plasticizer 30 

Cyanoacrylate according to claim 1 0.4 

Tannic acid 0.2 

Tin fluoride 0.1 

9. A method of coating human teeth according to 
claim 8 which further comprises applying an overcoat of 
a composition comprising 

Parts 

Nitrocellulose solution 100 

Rosin ester resin 20 

Phthalate plasticizer 2.5 

Cyanoacrylate according to claim 1 0.1 

Pigment 1.0 

Menthol 0.1 
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